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Descripti n 

This invention relates to an uncut lens judging ap- 
paratus for a lens grinding machine forjudging wheth- 
er an uncut lens can be cut into the configuration of 
a lens frame of a spectacle in order to put the lens 
therein. 

Description of the Prior Art 

Apparatus according to the preamble of claim 1 
and claim 4. respectively, are known, for example, 
from EP-A-0 1 60 985. 

The present applicant has proposed, under Jap- 
anese Patent Application No. Sho 60-115079. a lens 
grinding machine for cutting an uncut lens based on 

a vector radius information (p i. 0 i) [ i = 1, 2. 3, N] 

obtained by directly measuring a lens frame of a spec- 
tacle or by measuring a template having the same 
configuration to that of the lens frame. 

This lens grinding machine has a lens measuring 
means for measuring the radius of the uncut lens. It 
also has an alarm means. This alarm means gener- 
ates an alarm signal warning that the uncut lens can- 
not be cut into a perfect configuration of the lens 
frame when it finds, as a result of its comparison be- 
tween the radius Ri of the lens measured by the lens 
diameter measuring means and the vector radius p i, 
that there is a portion satisfying the relation Ri<p i in 
the uncut lens. The conventional lens grinding ma- 
chine also has a lens thickness measuring means in 
addition to the lens diameter measuring means. This 
lens thickness measuring means is adapted to meas- 
ure the thickness of the uncut lens in accordance with 
th vector radius information of the lens frame. 

Furthermore, the above-mentioned conventional 
lens grinding machine has a frame configuration 
measuring means for measuring the lens frame of the 
spectacle in order to put the lens into the lens frame 
and a calculating means for finding a cutting vector ra- 
dius (p r. 8 i') after taking into consideration of a dis- 
placed amount between an optical center of the lens 
and a geometric center of the lens frame. Moreover, 
this lens grinding machine has a lens cutting "possi- 
ble" or "impossible" judging means for comparing the 
vector radius length p i' in the cutting vector radius in- 
formation with the radius R of the uncut lens and gen- 
erating an alarm signal when it finds a vector radius 
satisfying the relation p i*»R. said alarm signal warn- 
ing the operator that the uncut lens is not large 
enough to cut into a perfect configuration of the lens 
frame. 

In general, it is ideal that the optical axis of an eye 
wearing a spectacle is in alignment with the optical 
axis of a lens but actually they are not in alignment. 
In other words, axial displacement is taken place. This 
axial displacement can be classif ied into a horizontal 
direction component and a vertical direction compo- 



nent. The axial displacement is permissible to some 
extent. The permissible range of the axial displace- 
ment in the vertical direction is larger than that in the 
horizontal direction. 

5 Because of the foregoing reason, even if the 

alarm means of the conventional lens grinding ma- 
. chine generates the alarm signal indicating that the 
uncut lens is not large enough to be cut into the con- 
figuration of a desired lens frame, there is still a pos- 

10 sibility to cut it into the desired lens frame configura- 
tion by adequately increasing or decreasing the dis- 
placing amounts of the lens and the lens frame. In or- 
der to make this judgment, it is important to know the 
angular direction of the vector radius of the lens frame 

15 where the uncut lens is judged to be not large enough. 
However, the conventional lens grinding machine is 
unable to provide any information other than the 
alarm signal. 

Moreover, as the conventional lens grinding ma- 

20 chine requires the lens diameter measuring means in 
addition to the lens thickness measuring means, the 
machine tends to become complicated in structure 
and expensive. 

On the other hand, there is a spectacle so called 

25 "haif-eye frame lens" which is for the exclusive use of 
a short-sighted person and width of a lens frame of 
which is extremely narrow in the vertical direction. 
When such spectacle is to be cut by the conventional 
lens grinding machine having the usual clamping 

30 member for clamping the lens on its lens rotational 
shaft, the diameter of the clamping member becomes 
too large with respect to the short diameter of the lens 
frame. As a result, there is such a case where the lens 
cannot be cut correctly. There is no problem when the 

35 displacing amount is zero. However, if the slightest 
displacement is taken place, there is another case 
where the cutting locus of the lens enters into the 
clamping range. In such case, if the lens is ground by 
a grinder, there is a fear that the clamping member is 

40 also ground by the grinder, thus inviting breakage of 
the lens grinding machine. 

The above-mentioned shortcoming is not limited 
to the half-frame lens but also occurrable to the gen- 
eral spectacles when the displacing amount becomes 

45 large. 

In the above-mentioned conventional lens grind- 
ing machine in which the configuration of the lens 
frame is memorized in the form of an electric signal 
of a vector radius information and the lens is cut in ac- 

50 cordance with the memorized vector radius informa- 
tion, it is impossible to physically make sure the posi- 
tional relation between the lens and the cutting vector 
radius by eye. Therefore, it is still more difficult to 
make a judgment whether the lens may be cut before 

55 the lens cutting operation is started. And the conven- 
tional lens grinding machine has no means for check- 
ing whether the lens may be cut before the cutting op- 
eration is started. 
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SUMMARY OF THE INVENTION 

It is therefore a f irst object of the present inven- 
tion to provide an uncut lens judging apparatus for a 5 
lens grinding machine which is capable of making a 
judgment whether an uncut lens is large enough to be 
cut into a configuration corresponding to the lens 
frame configuration and, if negative, providing at least 
an angular information of the vector radius which is 10 
judged to be not large enough. 

This object can be achieved with an uncut lens 
judging apparatus according to claim 1. 

The judging means may include lens thickness 
measuring means for measuring the thickness of said is 
uncut lens in accordance with said vector radius infor- 
mation and is set in such a manner as to judge that 
said uncut lens is not large enough to be cut into said 
lens frame configuration when said lens thickness 
measuring means outputs a thickness signal of a pre- 20 
determined value or less. 

The lens thickness measuring means includes 
two fillers one of which is to be abutted against a front 
surface of said lens and the other of which is to be 
abutted against a rear surface of said lens, and meas- 25 
uring means for measuring a distance between said 
two fillers. 

Another object of the present invention is to pro- 
vide an uncut lens judging apparatus for a lens grind- 
ing machine which is capable of automatically chang- 30 
ing the displacing amounts of the lens and the lens 
frame when the uncut lens is not large enough to be 
cut into a lens frame configuration, so that the uncut 
lens can be cut into the lens frame configuration. 

This object can be achieved with the apparatus 35 
according to claim 4. 

Advantages of the present invention will be well 
appreciated upon reading of the following description 
) of the invention when taken in conjunction with the at- 
tached drawings with understanding that some mod- 40 
if ications, variations and changes of the same could 
be made by the skilled person in the art to which the 
invention pertains without departing from the spirit of 
the invention which is defined in the claims appended 
thereto. 45 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

Fig. 1 is a block diagram showing one embodi- 50 
ment of a judging apparatus according to the present 
invention. 

Figs. 2A through 2C are schematic views for ex- 
plaining the principle of measurement of the thick- 
ness of an uncut lens by a fill r. 55 

Fig. 3 is a schematic view for explaining the vec- 
tor radius information of a lens frame and the dis- 
placed amount. 

Fig. 4A is a schematic view for explaining a cor- 



relation among a lens, a lens frame locus and a dis- 
placed amount of th lens. 

Fig. 4B is a schematic view for explaining the 
principle of the operation of the present invention. 

Fig. 5 is a schematic view showing one example 
of an input apparatus and a display apparatus. 

Fig. 6 is a schematic view for explaining how the 
shortage of the radius of an uncut lens is offset by 
correction of the displaced amount 

Fig. 7 is a schematic view showing one example 
of the calculation principle for calculating the correc- 
tion of displacement. 

Fig. 8 is a schematic view showing another exam- 
ple of the calculation principle for calculating the cor- 
rection of displacement. 

Fig. 9 is a block diagram showing another em- 
bodiment of the present invention. 

Fig. 10A is a schematic view showing a relation 
between the construction of a tip portion of a filler and 
a lens. 

Fig. 1 0B is a schematic view showing a state 
where the filler is prevented from advancing by a lens 
clamping member and for explaining still another em- 
bodiment of the present invention. 

Fig. 11 is a flow chart for explaining the action of 
the embodiment shown in Fig. 9. 

Fig. 12 is a schematic view for explaining the prin- 
ciple of action of the embodiment shown in Fig. 9. 

Fig. 13 is a block diagram showing the construc- 
tion of a further embodiment of the present invention. 

Fig. 14 is a flow chart showing the operation of 
the embodiment shown in Fig. 13. 

Fig. 15 is a schematic view showing the principle 
of action of the embodiment shown in Fig. 13. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described herein- 
after with reference to the drawings. 

Fig. 1 is a block diagram showing an uncut lens 
judging apparatus according to the present invention. 

In this Fig. 1, the numeral 1 denotes a frame con- 
figuration measuring apparatus for measuring the 
configuration of a lens frame of a spectacle. This 
frame configuration measuring apparatus 1. as 
shown in Fig. 3. measures the configuration of a lens 
frame LF as a vector radius information (p i. 0 i) [i = 
1. 2. 3, N] directly from the lens frame LF or like- 
wise measures a vector radius information of the con- 
figuration of a template obtained by copying the lens 
frame LF. Tne detailed construction and operation of 
this frame configuration measuring apparatus 1 is 
disclosed in previous applications filed by the present 
applicant under Japanese Patent Application No. Sho 
60-115079 and Japanese Patent Application No. Sho 
60-287491. Instead of using this frame configuration 
measuring apparatus 1. there may be employed a 
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data input apparatus for reading a configuration data 
of the lens frame LF which is measured by the frame 
configuration measuring apparatus 1 and memorized 
in a memory medium such as memory disk. IC card, 
floppy disk. etc. and inputting the data into the lens 
grind machine. 

Such obtained vector radius information of the 
lens frame LF measured by the frame configuration 
measuring apparatus 1 and the template is input into 
a memory 2. This memory 2 is connected with a cal- 
culation / control apparatus 5 as such that informa- 
tion can be transmitted to and from the memory 2 and 
the apparatus 5, and this calculation / control appara- 
tus 5 is connected with a displaced position inputting 
apparatus 6. This displaced position inputting appara- 
tus 6. as shown in Fig. 5. has operating buttons 61-65 
arranged on an operation panel 8. Also, the calcula- 
tion / control apparatus 5 is connected with a display- 
ing device or display 7 formed of, for example, a liquid 
crystal (see the displaying example of Fig. 5). 

Usually, it is seldom that an uncut lens L is cut as 
such that the geometrical center Og of the lens frame 
LF is in alignment with an optical axis Oe of an eye E 
wearing the spectacle. Usually, the optical axis Oe 
and the geometrical center Og has a displacement 
denoted by a in the horizontal direction and by b in the 
vertical direction. The displaced amount a is called as 
"inwardly sided amount*, while the displaced amount 
b is called as "upwardly sided amount". 
~ The calculation / contorol apparatus 5 calculates 
the inwardly sided amount a and the upwardly sided 
amount b based on the pre-input frame PD of the 
spectacle (distance between the geometrical centers 
of the pair of lens frames), distance between the pair 
of pupils of the eye E wearing the spectacle, distance 
from the lowermost end of the lens frame to the opt- 
ical axis Oe of the spectacle wearing eye E and the 
like. If the lens L is cut in such a manner as that the 
optical axis OL of the uncut lens L is displaced to a 
position having the inwardly sided amount a and the 
upwardly sided amount b. i.e., the displaced amounts 
a and b. the optical axis OL is brought to be in align- 
ment with the optical axis Oe of the eye E wearing the 
spectacle when the lens L is put into the lens frame 
LF. To this end, the calculation / control apparatus 5 
coordinate converts the vector radius information (p 
i. e i) of the lens frame based on the geometrical cen- 
ter OG of the lens frame to a vector radius information 
(p F. 6 i) based on the lens cutting origin OL* which is 
a position of the optical axis after the lens is dis- 
placed. The new vector radius information (p i\ 9 T) af- 
ter the conversion converted is stored in the memory 
2. 

The numeral 3 denotes a lens thickness measur- 
ing apparatus, the construction and operation of 
which are the same to those described in detail in the 
above-mentioned Japanese Patent Application No. 
Sho 60-115079. This lens thickness measuring appa- 



ratus 3 has a stage 31 which is driven forward and 
backward by a pulse motor 36. The stage 31 is pro- 
vided with a pair of fillers 32 and 34 for clamping the 
5 lens L. The fillers 32 and 34 are nergized in the mu- 
tually approaching direction by springs 38. 38 in order 
to always damp the lens L. Also, the fillers 32 and 34, 
as shown in Fig. 2A, have disks 32a and 34a of a ra- 
dius r which are rotatably supported by each axis, 
to On the other hand, lens rotational shafts 4, 4 of 

a carriage (not shown) are disposed in such a manner 
as to be rotatable by a pulse motor 37 and the lens L 
is clamped by these lens rotational shafts 4. 4. As a 
result, the lens L is rotated by the pulse motor 37. The 
is optical axis OL of the lens L is in alignment with the 
axis of the rotational shafts 4. 4. 

Among the vector radius information (p i\ 9 i*) 
from the memory 2. the angular information 9 i' is in- 
put into the pulse motor 37, and the pulse motor 37 
20 rotates the lens L by angle 9 i' from the reference pos- 
ition in accordance with the angle. On the other hand, 
a vector radius length p i' is input into the pulse motor 
36 in order to move the disks 32a and 34a of the f illers 
32 and 34 forward and backward through the stage 
25 31 so that they are brought to position of the vector 
radius length p i* from the optical axis OL as shown 
in Fig. 4B. And the moved amounts ai and bi of the fill- 
ers 32 and 34 at this position are detected by encod- 
ers 33 and 35. Detection signals from the encoders 33 
30 and 35 are input into the calculation / control appara- 
tus 5. 

The calculation / control apparatus 5 calculates 
the relations bt - ai = D and Di - 2r = A i and figures 
out a lens thickness A i. 

35 As is shown in Fig. 4A. in the lens L which is dis- 

placed such that it has an optical axis at a new cutting 
origin OL", if the sided amounts a' and b § become 
large, the lens frame locus (p i". 9 i") cannot be taken 
completely and the hatching portion UC is positioned 

40 outside the lens L. 

When the lens thickness A i" is measured in ac- 
cordance with the vector radius information (p P\ 9 i") 
based on this cutting origin OL". the disks 32a and 
34a of the fillers 32 and 34 are abutted against each 

45 other as shown in Fig. 2B within the angular range of 
the vector radius angle a 1 -a 2 as shown in Fig. 4B, 
and the lens thickness A i becomes A i = 0. 

And the calculation / control apparatus 5 detects 
the fact that the lens thickness A i became zero and 

50 judges that even if positioned in desired displacement 
positions a* and b\ the lens L cannot be completely 
cut into the configuration of a lens frame having the 
vector radius (p i". 9 i") and that th hatching portion 
UC* is in short. 

55 The calculation / control apparatus 5. as shown in 

Fig. 5. displays angle of the first vector radius angle 
a 1 or the last vector radius a 2 or both after the lens 
thickness A i becomes zero. At this time, the image 
of Fig. 48 may be displayed on the display device 7. 
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Also, as the vector radius p a is coincident with the 
radius R of the lens L at the time when the lens thick- 
ness A i becomes zero, the radius of the lens L can 
be known from the vector radius length p a . There- 
fore, when the measurement is effected exceeding 
the vector radius p a , the fact that the lens radius 
must be p a (=R) or more is displayed on the display 
device 7 to inform the fact to the operator. At this time, 
the displaced amounts a' and b' are simultaneously 
displayed on the display device 7. In the drawing, IN 
means "inwardly sided" and UP means "upwardly sid- 
ed". 

In the above-mentioned example, it is judged as 
shortage of the lens diameter only when the lens 
thickness A i becomes zero. However, the present in- 
vention is not necessarily limited to this. For example, 
it may be judged as shortage of the lens diameter 
when a i « A by anticipating an expected tolerance A. 
Also it is expected that the disks 32a and 34a of the 
fillers 32 and 34 are caught by the lens edge surface 
LK as shown in Fig. 2C. Therefore, it can be judged 
whether the lens may be cut with reference to the 
measured lens thickness A i-1 of the vector radius (p 
i-1. 8 i-1) and the lens thickness A i of the vector ra- 
dius (p i", 0 i"). That is. it may be judged as that the 
fillers 32 and 34 are brought to be outside the lens L, 
in other words, there is a longer vector radius length 
portion than the radius R of the lens L and thus as 
shortage of the lens diameter when the changed 
amount A i - A i-1 = P of the A i-1 and A i is a prede- 
termined value P or more (P ^ P). 

The operator makes his own judgment about the 
increasing or decreasing amount of displacement in 
the vertical direction in view of the required lens di- 
ameter p a and angular information a 1 or a 2 or lens 
diameter short position or range of "a 1 -a 2" or dis- 
placed amounts a' and b\ etc. which are displayed on 
the display device 7 and turns on the UP button of the 
displacing position input apparatus 6. Then, the oper- 
ator operates a D button 64 to decrease the vertical 
direction displacing amount, i.e., upwardly sided 
amount b' to b". That is. by moving the geometrical 
center OG" of the lens frame upward by a distance V 
to OG~. the whole circumference of the new lens 
frame vector radius locus (p r. G i~) can be positioned 
within the lens L as shown in Fig. 6. As a result, it has 
no lens diameter shortage any more. 

The operator rechecks the lens thickness A i p = 

1. 2. 3. N] with the new displaced amounts a* and 

b" and makes sure that A i does not become zero. An 
I button is used for increasing the displacing amount. 
When the IN button is pressed, the horizontal direc- 
tion, i.e.. inwardly sided amount a' is changed. 

Instead of changing the displacing amount based 
on the judgment of the operator, a new displacing 
amount for generating no lens diameter shortage may 
be automatically found by the calculation / control ap- 
paratus 5. 



Fig. 7 shows one example of that In this exam- 
ple, a relation p j+ksinG j+k = Vk [k = 1. 2, 3, k] is 

calculated within a lens diameter short range G j 

5 through G j+k to find the maximum value V of Vk, and 
then the center OG of the lens frame is moved by this 
V-portion toward OG*. 

Fig. 8 shows another example. In this example, 
a vector radius (p p. G P) is found where a difference 

10 p j+k-R = 1 k [k = 1 , 2. 3, k] between the vector ra- 
dius pj-p j+k within the lens diameter short range an- 
gle G j- G j+k and lens radius R and then ImaxsinG 
P= V and ImaxcosG (J - H are calculated, and then 
the respective displacing amounts are corrected by 

is the horizontal direction (inwardly sided) H portion and 
vertical direction (upwardly sided) portion V. 

And the displacing amounts after correction 
based on Fig. 7 or Fig. 8 are displayed on the display 
device 7. When the operatorjudges the corrected dis- 

20 placing amounts are OK. he presses the S-button. As 
a result the calculation / control apparatus 5 per- 
forms coordinate conversion of a vector radius based 
on this new cutting origin and cuts the lens based 
thereon. 

25 If a lens diameter is input by an input apparatus 

(not shown) beforehand, a displacing amount for gen- 
erating no lens diameter shortage can be obtained 
from the beginning. 

Fig. 9 is a block diagram showing the construc- 
ted tion of another embodiment of an uncut lens cutting 
"possible" or "impossible" judging apparatus for the 
use of a lens grinding machine according to the pres- 
ent invention. 

In Fig. 9. the numeral 1 denotes a frame config- 

35 uration measuring apparatus. This frame configura- 
tion measuring apparatus 1 measures the configura- 
tion of a lens frame of a spectacle, for example, the 
configuration shown by LF of Fig. 4, as a numerical 
value information (electric signal) of the vector radius 

40 information (p i, G i) and stores the same in the mem- 
ory 2. The construction and operation of this frame 
configuration measuring apparatus 1 are the same to 
those described in detail in the above-mentioned Jap- 
anese Patent Application No. Sho 60-115079 and 

45 Japanese Patent Application No. Sho 60-287491. 

The numeral 3 denotes a measuring apparatus 
for measuring the thickness of the lens L. This meas- 
uring apparatus 3 has a pulse motor 36 and a movable 
stage 31 which is interlocked with the pulse motor 36 

50 and caused to be approached to and separated apart 
from the lens L. The movable stage 31 is provided on 
its side surface with, for example, a projecting pin 
31a. so that when the movable stage 31 is returned 
to its initial position, a microswitch MS is pressed to 

55 be turned on. The movable stage 31 is provided 
thereon with a pair of fillers 32 and 34 which are abut- 
ted against front and rear refractive surfaces of the 
lens L. a pair of springs 38. 38 for energizing the fillers 
32 and 34 so that they are always approaching with 
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respect to each other, and a pair of encoders 33 and 

35 for detecting the moved amounts ai and bi of the 
fillers 32 and 34. The moved amounts ai and bi of the 
fillers 32 and 34 detected by the encoders 33 and 35 
are input into a microprocessor 5. 

The fillers 32 and 34, as shown in Fig. 1 0A, have 
rotary disks 32a and 34a having a radius r, and filler 
shafts 32b and 34b supporting the rotary disks 32a 
and 34a on tip portions thereof. And the fillers 32 and 
34 are caused to damp the lens L by the springs 38, 
38. If the intershaft distance between the filler shafts 
32b and 34b is represented by Di. Di - 2r = A i be- 
comes the thickness of the lens. The lens L is clamp- 
ed by clamping members 4a, 4a of lens rotary shafts 
4, 4 of a carriage (not shown), and the lens rotary 
shafts 4, 4 are driven to be rotated by the pulse motor 
37. Accordingly, the lens L is integrally driven to be ro- 
tated by the pulse motor 37 together with the lens ro- 
tary shafts 4, 4. Moreover, the pulse motors 36 and 
37 are connected to the memory 2. 

The microprocessor 5 is connected to the mem- 
ory 2, the input apparatus 6, and the alarm display 
device 7. This input apparatus 6 is adapted to input 
the displacing amounts represented by the upwardly 
sided amount U and the inwardly sided amount I 
shown in Fig. 12. The alarm display device 7 compris- 
es, for example, a liquid crystal display or a lamp. 

Next, the operation of the present embodiment 
will be described in accordance with the flow chart of 
Fig. 11. 

Step 10 

The configuration of the lens frame LF of a spec- 
tacle is found as a vector radius information (p i, 9 i) 
p = 1, 2, 3, N] by the frame configuration meas- 
uring apparatus 1 and the result is stored in the mem- 
ory 2. 

Step 11 

This step is carried out in accordance with nec- 
essity. That is, as is shown in Fig. 12. this step is car- 
ried out only when the displacements of the optical 
center OL of the lens and the geometrical center OG 
of the lens frame LF are necessary. The displacing 
amounts U and I are input into the microprocessor 5 
by the input apparatus 6. This microprocessor 5 finds 
the cutting locus EL after displacement and stores the 
vector radius information (p i". 6 P). A method for find- 
ing this cutting locus EL is the same to that described 
in detail in Japanese Patent Application No. Sho 60- 
115079. 

The data of an initial vector radius (p 0*. 8 0') of i 
= 0 among the cutting vector radius (p i\ 8 P) which is 
stored in the memory 2 is input into the pulse motors 

36 and 37. By this, the pulse motor 37 causes the lens 
rotary shafts 4. 4 to be rotated so that the moving di- 



rection Y of the fillers 32 and 34 is brought to be in 
alignment with the initial vector radius angle 8 0' of 
the lens. In Fig. 12. instead of the rotation of the lens 

5 L, it is illustrated for the purpose of convenience that 
the moving direction Y of the fillers 32 and 34 is ro- 
tated and the suffix of i p = 1, 2, 3, N] is provided 

in the moving direction Y in accordance with the ro- 
tating angle 6 P. 

10 If a position away from the axial line ( which is in 

alignment with the optical center of the lens L) of the 
lens rotational shafts 4. 4 by a known distance Q is set 
to the initial position Om of the stage 31, it is neces- 
sary that the fillers 32 and 34 are moved along the 

15 configuration of the lens frame LM in accordance with 
the rotation of the lens rotational shafts 4, 4. That is; 
it is necessary that the stage 31 is moved as such 
that the rotating disks 32a and 34a on the tips of the 
fillers 32 and 34 are brought to the position denoted 

20 by p P from the axial line (which is in alignment with 
the optical center of the lens L) of the lens rotational 
shafts 4, 4 in accordance with the cutting vector ra- 
dius lens p P as shown in Fig. 9. To this end, a pulse 
number Si necessary for advancing the stage 31 by 

25 a moving distance 1 i = Q - p P is fed to the pulse motor 
36. 

That is, when the vector radius information (p 0', 
6 0') of i = 0 is read from the memory 2, the rotary 
disks 32a and 34a on the tips of the fillers 32 and 34 
30 are brought to the position denoted by the vector ra- 
dius length p 0* as shown in Fig. 12. and the pulse 
amount to be fed to the pulse motor 36 at that time be- 
comes SO. 

35 Steps 13-15 

In these step, i = 1 is added. That is, it is made 
as 0 + 1 =1, then next vector radius (p P, 8 P) is read 
from the memory 2 and a pulse for the amount equal 

40 to a portion of p 1' - p 0' = S1 - SO = A S1 is fed to the 
pulse motor 36 to move the rotary disks 32a and 34a 
on the tips of the fillers 32 and 34 are moved to the 
position denoted by the vector radius p 1". A pulse for 
the amount equal to a portion of8V-8 0' = A8 (unit 

45 rotating angle) is fed to the pulse motor 37. In the 
same procedure as mentioned above, the vector ra- 
dius information is gradually read from the memory 2 
and a pulse equal to a difference between the preced- 
ing vector radius and the vector radius to follow is fed 

so to the motor 36. and a pulse equal to a unit rotating 
angle portion is fed to the pulse motor 37. 

In Fig. 12. there is illustrated a state where the fill- 
er moving direction Y is rotated instead of rotating the 
lens for the purpose of convenience. 

55 The moved amounts of the fillers 32 and 34 of p'm 

from the vector radius p 'm-1 becomes A p m and the 
pulse number required for the movement of the fillers 
32 and 34 becomes A Sm. Also, the moving amounts 
of the fillers 32 and 34 from the vector radius p 'm to 
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p 'm+1 is A p m+1 , and the pulse number required for 
the movement of the fillers 32 and 34 is A Sm+1 . How- 
ever, as the fillers 32 and 34 are abutted against the 
side surfaces of the lens clamping members 4a, 4a 
and prevented from advancing as shown in Fig. 10B, 
such fed pulse number A p m+1 is thrown away due 
to step-out phenomenon of the motor. 

This phenomenon is repeated until it reaches 
p 'n. That is. the pulse number (the hatching portion 
A) fed for moving the fillers to the vector radius 
p 'm+1 -p *n is all thrown away because the fillers 32 
and 34 are prevented from moving by the lens clamp- 
ing members 4a, 4a. 

However, in the movement of the fillers from the 
vector radius p *n to the vector p 'n+1 , as p *n<p *n+1 , 
the fillers move in the retreating direction from the 
lens L. and the feed pulse number A Sn for the moving 
amount A p n of the fillers is minus, i.e., it becomes a 
pulse for inverting the pulse motor 36. Accordingly, 
the fillers 32 and 34 are moved by a portion equal to 
A p n utilizing a pulse for a portion equal to the feed 
pulse number A Sn without being prevented by the 
lens clamping members 4a, 4a. However, in the pre- 
ceding vector radius p'n, as the fillers 32 and 34 are 
not in the regular position Pn but in the position 
Pn* due to prevention caused by the lens clamping 
members 4a. 4a. Accordingly, the position after 
movement of the fillers is moved not to the regular 
Pn+1 but to the <P'n+1 in the vector radius p 'n+1. 

Similarly, i is gradually progressed to N + 1 = 0. 
i.e., until it becomes the initial vector radius. And the 
rotary disks 32a and 34a on the tips of the fillers are 
not in the regular position P0 but in the position 
P0* after it moves around the cutting locus EL. 

Steps 16 and 17 

The microprocessor 5 feeds an inverted pulse 
number SO* having a relation of I SO* I = SO to the 
pulse motor 36 in order to return the stage 31 to the 
initial position Q. In this case, if the fillers 32 and 34 
are at P0, when the inverted pulse number SO' is fed, 
the microswitch MS is turned on by the projecting pin 
31a. 

However, as the fillers 32 and 34 are in position 
P0\ the projecting pin 31a of the stage 31 turnson the 
microswitch MS before all pulse number SO* is fed to 
the pulse motor 36. That is. the projecting pin 31a is 
turned on with the pulse number SO' smaller than the 
pulse number SO*. And the microprocessor 5 com- 
pares the feed pulse number SO' to the pulse motor 
36 when the microswitch MS is actu ally in its ON pos- 
ition with the pulse number SO* (SO* <S0) required for 
fill rs 32, 34 to be returned to the initial position. 

Step 18 

As a result of the comparison, if it is not SO 7 = SO', 



the alarm display device 7 generates an alarm signal 
to the operator telling him that the lens L cannot be 
cut in such a manner as to have the cutting locus EL. 

5 As described in the foregoing, in th present em- 

bodiment in case there is a difference between the 
position of the initial vector radius (p 0', 9 0') of the fill- 
ers 32 and 34 and the filler position of the vector ra- 
dius (p 'N+1, 0 'N+1) = (p 0\ 9 0') after it moved 

10 around the cutting locus, it judges that a part of the 
cutting locus enters into the lens clamping range and 
generates an arming signal telling that the lens cut- 
ting is impossible. 

And this lens cutting "impossible" judging appa- 

15 ratus also acts as a lens thickness measuring means 
utilized for automatically deciding the V-edge position 
for cutting the lens L so that it is formed with a V-edge 
in the same manner as described in detail in Japa- 
nese Patent Application No. Sho 60-115079. 

20 Fig. 1C3 shows another example of the present 

invention. 

The present embodiment, as shown in Fig. 10B. 
is designee such that, for example, a rotary disk 34a 
of the filler 34 is provided on its front surface with a 

25 contact detecting sensor 40 such as electric capacity 
type sensor, pressure sensitive element, etc.. so that 
when it detects that the rotary disk 34a is abutted 
against the side surface of the lens clamping member 
4a. the alarm display device 7 is actuated by an ac- 

30 tuator41. 

Fig. 13 shows still another example of the present 
invention. 

The present embodiment, as shown in a block di- 
agram of Fig. 13. has a frame configuration measur- 
es ing apparatus 1 . a memory 2. a microprocessor 5, and 
an alarm display device 7. all of the same type of the 
embodiment of Fig. 10B. Moreover, the microproces- 
sor 5 is connected with a memory 50 for memorizing 
the value of the radius r of the lens clamping member 
40 4a beforehand. 

And as the flow chart shown in Fig. 1 4, the vector 
radius information (p i, G i) of the lens frame is meas- 
ured by the frame configuration measuring apparatus 
1 in Step 10. Then, in Step 20. after calculating the 
45 vector radius information (p i\ 9 i") of the cutting locus 
in which the displacing amount of the lens is added 
in accordance with necessity, the microprocessor 5 
compares the cutting vector radius length p i* with the 
radius r of the lens clamping member 4a from the 
so memory 50. And if p i* *- r. then it goes to Step 30 
wherein it judges t hat a part of the locus is outside the 
lens cutting possible range (hatching portion B). i.e.. 
within the lens clamping range as shown in Fig. 15 
and that the lens cutting is impossible. Then, it ac- 
55 tuates the alarm device 7 to generate an alarm signal. 

The microprocessor 5 is connected with the input 
apparatus 51 in accordance with necessity as dis- 
closed in Japanese Patent Application No. Sho 60- 
115079. so that the radius R of the lens Lean be input 
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therein. And as shown in the flow chart of Fig. 14 as 
Step 40, if the cutting vector radius p i is larger than 
the radius R, it judges that the vector radius p i comes 
outside the lens L and causes the alarm device to 
generate an alarm signal telling the operator that the 
lens cutting is impossible. 

As described in the foregoing, according to the 
present invention, as the lens diameter short position 
can be shown by angle display, it can be of great help 
for the operator when he judges the degree of correcr 
tion of the displacing amount of the lens in order to 
avoid the lens diameter shortage. 

Also, if it is designed such that this can be auto- 
matically calculated, it becomes more convenient 

Furthermore, according to the present invention, 
as the lens thickness measuring apparatus is com- 
monly used as a lens diameter shortage judging ap- 
paratus, a member for the exclusive use of judging 
the lens diameter as in the prior art is no more re- 
quired. 

In addition, according to the present invention, 
there can be provided such a lens cutting "possible" 
or "impossible" judging apparatus which is capable of 
knowing whether the cutting locus enters within the 
I ns clamping range, and if it enters, generating an 
alarm signal telling the operator that the lens cutting 
is impossible. 

By this, cutting errors and breakage of the lens 
grinding machine can be prevented from occurring. 

Claims 



frame configuration when said lens thickness 
measuring apparatus outputs a thickness signal 
of a predetermined value or less. 

5 

3. An uncut lens judging apparatus for a lens grind- 
ing machine according to claim 2, characterized 
in that said lens thickness measuring apparatus 
includes two feelers one of which is to be abutted 
10 against a front surface of said lens and the other 

of which is to be abutted against a rear surface of 
said lens, and a measuring apparatus for meas- 
uring a distance between said two feelers. 

is 4. An uncut lens judging apparatus for a lens grind- 
ing machine including: 

frame configuration input apparatus for in- 
putting a vector radius information of the config- 
uration of a lens frame of a spectacle; and 

20 calculation/control apparatus for judging 

whether an uncut lens is large enough to be cut 
into said lens frame configuration; 

characterized in that said calculation/con- 
trol apparatus automatically corrects a cutting ori- 

25 gin when the uncut lens is not large enough to be 

cut into a lens frame configuration, so that the un- 
cut lens can be cut into the lens frame configur- 
ation. 

30 

Patentanspruche 

1. Linsenrohling-Beurteilungsapparat fur eine Lin- 
senschleifmaschine. enthaltend: 
35 einen Rahmenkonfigurations-Eingabeapparat 

zum Eingeben einer Vektorradiusinformation 
uber die Konfiguration eines Linsenrahmens ei- 
ner Brille; 

einen Berechnungs/Steuerapparat zur Beurtei- 
40 lung, ob ein Linsenrohling groll genug ist, um in 

die Linsenrahmenkonfiguration geschnitten zu 
werden; und 

eine vom Berechnungs/Steuerapparat gesteuer- 
te Anzeigevorrichtung; 
45 dadurch gekennzeichnet, da& die Anzeigevor- 

richtung so vom Berechnungs/Steuerapparat ge- 
steuert wird. dad sie wenigstens einen Winkelbe- 
reich {a, und/oder a 2 ) des Vektorradius anzeigt. 
der als nicht grod genug beurteilt wird. wenn die 
so Beurteilung negativ ist. 



1. An uncut lens judging apparatus for a lens grind- 
ing machine including: 

frame configuration input apparatus for in- 
putting a vector radius information of the config- 
uration of a lens frame of a spectacle; 

calculation/control apparatus for judging 
whether an uncut lens is large enough to be cut 
into said lens frame conf iguration and 

display device controlled by said calcula- 
tion/control apparatus; 

characterized in that said display device is 
controlled by said calculation/control apparatus 
so as to display at least an angular range (a, 
and/or a 2 ) of said vector radius which is judged to 
be not large enough when said judgment is neg- 
ative. 

2. An uncut lens judging apparatus for a lens grind- 
ing machine according to claim 1, characterized 
in that said calculation/control apparatus in- 
cludes a lens thickness measuring apparatus for 55 
measuring the thickness of said uncut I ns in ac- 
cordance with said vector radius information and 

is set in such a manner as to judge that said uncut 
lens is not large enough to be cut into said lens 



2. Linsenrohling-Beurteilungsapparat fur eine Lin* 
senschieifmaschine nach Anspruch 1. dadurch 
gekennzeichnet. daft der Berechnungs/Steu- 
erapparat einen Linsendicken-Mefiapparat zum 
Messen der Dicke des Linsenrohlings gemaB der 
Vektorradiusinformation enthalt und in der Weise 
eingestellt wird, dali er beurteilt, dafi der Linsen- 
rohling nicht groli genug ist um in die Linsenrah- 
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menkonfiguration geschnitten zu werden. wenn 
der Linsendicken-Meftapparat ein Dickensignal 
mit einem vorbestimmten Oder geringeren Wert 
ausgibt 

3. Linsenrohling-Beurteilungsapparat fur eine Lin- 
senschleifmaschine nach Anspruch 2. dadurch 
gekennzeichnet. daft der Linsendicken-Meftap- 
paratzwei Fuhler, von denen der eine an der Vor- 
derflache der Linse und der andere an der Ruck- 
flache der Linse anliegt. und einen Meftapparat 
zum Messen eines Abstands zwischen den bei- 
den Fuhlern enthalt. 

. 4. Linsenrohling-Beurteilungsapparat fur eine Lin- 
senschleifmaschine. enthaltend: 
einen Rahmenkonfigurations-Eingabeapparat 
zum. Eingeben einer Vektor radius information 
uber die Konfiguration eines Linsenrahmens ei- 
ner Brille: und 

einen Berechnungs/Steuerapparat zur Beurtei- 
lung, ob ein Linsenrohling graft genug. is:, urn in 
die Linsenrahmenkonfiguration geschnir.en zu 
werden; 

dadurch gekennzeichnet, daft der 
Berechnungs/Steuerapparat selbsrtatig einen 
Schneidursprung korrigiert. wenn der Linsenroh- 
ling nicht graft ist. um in eine Linsenrahmenkon- 
figuration geschnitten zu werden, so daft cer Lin- 
senrohling in die Linsenrahmenkonfigura- tion 
geschnitten werden kann. . 

Revendications 

1. Appareil de mesure d'ebauche de lentiile pour 
une machine a meuler les lentilles comprenant : 

un appareil d'entree de configuration de 
monture pour entrer une information de rayon 
vecteur de la configuration d'une monture de 
verre d'une paire de lunettes ; 

un appareil de calcul/commande pour es- 
timer si une ebauche de lentiile est suff isamment 
grande pour etre decoupee selon ladite configu- 
ration de monture de verre ; et 

un dispositif d'aff ichage commande par le- 
dit appareil de calcul/commande ; 

. caracterise en ce que ledit dispositif d'af- . 
fichage est commande par ledit appareil ce cal- 
cul/commande de faq:on a aff icher au mcir.s une 
etendue angulaire (u- et/ou u 2 ) dudit raycr, vec- 
teur qui est estime etre trap important lorscue la- 
dite estimation est negative. 

2. Appareil de mesure d'ebauche de lentiile pour 
une machine a meuler les lentilles selon la reven- 
dication 1. caracterise en ce que ledit appareil de 
calcul/commande cbmprend un appareil ce me- 



sure d'epaisseur de verre pour mesurer I'epais- 
seur de ladite ebauche de lentiile en fonction de 
ladite information de rayon vecteur et en ce qu'H 

5 est regie de fa?on a determiner que ladite ebau- 

che de lentiile n'est pas suffisamment grande 
pour etre decoupee selon une configuration de 
monture de verre lorsque ledit appareil de mesu- 
re d'epaisseur de lentiile delivre un signal d'epais- 

10 seur d'une valeur predeterminee ou inferieure. 

3. Appareil de mesure d'ebauche de lentiile pour 
une machine a meuler les lentilles selon la reven- 
dication 2. caracterise en ce que ledit appareil de 

is mesure d'epaisseur de lentiile comprend deux 

palpeurs. Tun d'entre eux etant mis en butee 
contre une face frontale de ladite lentiile et Tautre 
etant mis en butee contre une face arriere de la- 
dite lentiile, et un appareil de mesure pour mesu- 

20 rer une distance entre les deux palpeurs. 

4. Appareil de mesure d'ebauche de lentiile pour 
une machine a meuler les lentilles comprenant : 

un appareil d'entree de configuration de 
25 monture pour entrer une information de rayon 

vecteur de la configuration d'une monture de 
verre d'une paire de lunettes ; et 

un appareil de calcul/commande pour de- 
terminer si une ebauche de lentiile est suff isam- 
30 ment grande pour etre decoupee selon ladite 

configuration de monture de verre ; 

caracterise en ce que ledit appareil de cal- 
cul/commande corrige automatiquement une ori- 
gine de decoupe lorsque l'ebauche de lentiile 
35 n'est pas suff isamment grande pour etre decou- 

pee dans une configuration de monture de verre, 
de fa^on a ce que l'ebauche de lentiile puisse etre 
decoupee dans la configuration de monture de 
verre. 

40 
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